SUMMARY A prospective study of 12 families in which the proband had Fuchs's dystrophy was undertaken. Forty-four relatives were examined with the clinical specular microscope. Nine relatives, all women over 40 years of age, were affected. The mean endothelial cell density for unaffected relatives was 2889 cells/mm2 in the right eye and 2923 cells/mm2 in the left eye. Variability in endothelial cell size was not present in unaffected relatives but was present in those relatives with cornea guttata. Endothelial cell density decreased with age. The mean corneal thickness for unaffected and affected relatives was 0*51 mm and 0-53 mm, respectively. Unaffected relatives were compared with a control group with respect to endothelial cell density and corneal thickness. No significant difference was found between the 2 groups. In this study the clinical specular microscope failed to differentiate between controls and relatives of patients with Fuchs's dystrophy who at the time of examination did not have endothelial dystrophy. The instrument, therefore, could not be used to identify endothelial characteristics not visible with the slit-lamp which might be the forerunner of endothelial dystrophy.
In 1910 Fuchs,' without the aid of a biomicroscope, described the picture of bilateral corneal oedema in elderly patients. He postulated an endothelial abnormality. It was not until 1920 that Vogt2 viewed the corneal endothelium in vivo in specular illumination with a biomicroscope. In the following year he applied the term 'cornea guttata' to the drop-like excrescences of Descemet's membrane seen in patients with findings similar to those described by Fuchs.3 The term 'endothelial dystrophy' is generally used to describe extensive central cornea guttata. When this is seen in combination with corneal oedema the term 'Fuchs's combined dystrophy' is applied.
Endothelial dystrophy is a common condition. A recent study showed a strong familial tendency toward the disease.4 Unlike other corneal conditions which can be detected within the first several decades of life endothelial dystrophy usually does not become manifest until after 40 years of age. Therefore the offspring has many years to wonder, and worry, about the 'health' of his eyes.
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The corneal endothelium can be viewed directly by means of specular illumination. Unfortunately the view obtained with the slit-lamp does not afford enough magnification critically to analyse cellular morphology. The clinical specular microscope provides this magnification. A study was undertaken to determine whether relatives of patients with Fuchs's dystrophy, who appeared clinically normal on slit-lamp examination, had endothelial abnormalities detectable with the clinical specular microscope.
Subjects and methods
A prospective study of relatives of patients with Fuchs's dystrophy was undertaken. Whenever a patient with Fuchs's dystrophy was examined at the Iowa Lions Cornea Center, we requested that he inform all his relatives of our desire to examine them. If a family member responded and was examined, a research chart was started for the proband's family. Only families which were not part of a previous prospective study4 were included.
The age, sex, race, and presence of systemic disease were noted. The family member was examined with the slit-lamp, and the severity of the 396 Age-and sex-matched control subjects were selected at random from patients in the Department of Ophthalmology. Only patients seen either for routine refraction or for decreased vision secondary to cataract were examined. There were examined by the method described above. The purpose of a control population was twofold: (1) for comparison with our study population, and (2) A total of 44 relatives of probands were examined in 12 families. Details of the date for each of these subjects may be obtained by applying to the authors. Thirty-five were female and 9 were male. They ranged in age from 6 to 84 years. Nine of the 44 relatives (20 5 %) examined were affected. All affected relatives were women over 40 years old (range, 44 to 77 years).
Of the 12 families examined only the proband was affected in 6 families. In the remaining 6 families there were 22 people without endothelial dystrophy and 9 affected with endothelial dystrophy.
The results which follow describe the data from relatives without confluent guttata, the study group, compared with controls. The study group included 35 people in 11 families. There were 26 females and 9 males. They ranged from 6 to 84 years of age. The mean age was 30 years (median 26 years). Twenty-six were under 40 and 9 were 40 years of age and older. Seventeen control subjects were examined. There were 13 females and 4 males. This was 50% of the number of female and male relatives included in the study group. They ranged from 17 to 68 years of age (mean 34 years, median 30 years). Twelve were under 40 and 5 were over 40 years of age. No control subject had endothelial dystrophy.
The mean endothelial cell density (ECD) was determined for the study group and control subjects for right and left eyes (Table 2 ). When members of The mean corneal thickness for the study group, affected relatives (apart from those with clinically apparent corneal oedema), and controls was 0 51 mm (SD, 0 02), 0 53 mm (SD, 001), and 0-51 mm (SD, 002). A significant difference in mean corneal thickness was found between the study group and affected relatives without apparent corneal oedema (p <0 005), whereas no significant difference was found between the study and the control groups (p> 0 45).
The relationship between ECD and age and between ECD and corneal thickness was determined. There was a significant correlation bweteen ECD and age (r= -0 83), but not between ECD and corneal thickness (r= -0-18).
Discussion
The clinical specular microscope allows examination of the corneal endothelium at sufficient magnification to study endothelial cell density and morphology So far its primary use has been to study the effect of intraocular surgery on the endothelium. A varying degree of endothelial cell loss following intraocular surgery has been reported. A gradual decrease in ECD with age also has been noted. 6 The natural history of Fuchs's dystrophy, progressing from endothelial dystrophy, without corneal oedema, to corneal oedema, has been recognised. However, the progression from a clinically normalappearing endothelium to cornea guttata, or the progression to a worse grade of endothelial dystrophy, has not been well documented. The most likely explanation for this is that young people are not followed-up at regular intervals for a long enough period of time, so the gradual development of cornea guttata is not observed. By the time a person presents to the ophthalmologist for regularly scheduled examinations he is usually in his forties and has already developed confluent cornea guttata.
An increased frequency of endothelial dystrophy occurring in families, in women, and with age has been reported.4 38% of the relatives older than 40 years of age were affected. From those statistics approximately 10 of the 26 persons under 40 in our study group would be expected to develop endothelial dystrophy. So far, however, the 26 relatives do not show morphological endothelial abnormalities.
Age-and sex-matched individuals were selected for our control population. Their endothelial cell densities were in agreement with those reported by other authors.6-9 Therefore we feel that our control population, although small in number, is representative.
The mean ECD in our study group, with respect to age, was not significantly different from the control group (Table 2 ). The ECD was actually higher in the study group than in the control group, with the greatest difference in those people less than 40 years of age. A gradual decrease in mean endothelial cell density with age was also found (r=-0-83).
A greater incidence of endothelial dystrophy in females has been consistently recognised. Of the 18 blood relatives aged 40 and older 8 of 16 (50%) females and 0 of 2 males were affected. When ECD was examined with respect to sex, female relatives showed no significant difference when compared with female control subjects. We cannot explain the higher cell counts found in male relatives than in female relatives.
When endothelial cell morphology was evaluated, no difference was observed between the study and control groups. However, since morphology was evaluated without the aid of sophisticated computerised methods, very slight differences cannot be ruled out.
Corneal thickness is one parameter of endothelial cell function. Corneal thickness was 4% greater in those with confluent cornea guttata (excluding those with clinically apparent corneal oedema) than in the study group (unaffected relatives) (p <0005). This might demonstrate endothelial dysfunction in people with confluent cornea guttata. An increased corneal thickness and endothelial cell permeability has been found in patients with cornea guttata. 10 The lack of correlation between endothelial cell density and corneal thickness is not surprising (r=-0-18 The endothelial cells of the patient with cornea guttata which could be visualised were more variable in size and shape than those in the study or the control group.
In this study the clinical specular microscope established the presence of a normal endothelial cell population in those relatives of patients with Fuchs's dystrophy who appeared clinically normal on slit-lamp examination. Endothelial cell density, endothelial cell morphology, and corneal thickness did not distinguish these individuals from a control population. Perhaps other studies of endothelial cell function might give that information. 
